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7KH SDSHU GHDOV ZLWK UHDOL]HG SXVK WHVW RI FRPSRVLWH HOHPHQW 5& IODQJHV ZLWK *)53 SDQHO ZHE &RQQHFWLRQ EHWZHHQ 5&
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%HDULQJ VWUXFWXUHV RI FRQFUHWH EULGJH IRU JUHDW VSDQV KDYH VLJQLILFDQW ZHLJKW WKHUHIRUH WKH HIIHFWLYHQHVV RI
VHFWLRQXVLQJLVTXLWHORZHYHQLQFDVHRIWKHDSSOLFDWLRQRIER[FURVVVHFWLRQV7KHDWWHPSWWRUHGXFHWKHHIIHFWVRI




XVHG LQ LQ)UDQFH LQ*HUPDQ\ LWZDVEXLOW LQDQG LQ -DSDQ LQ'HVLJQVDQG UHDOL]DWLRQVRI WKHVH
EULGJHVIURPUHFHQWSHULRGVDUHLWHPL]HGLQ>@DQGRWKHUV











































































'HWHUPLQDWLRQRID OLPLWEHWZHHQVKHDU IDLOXUHRI WKHFRQFUHWHGRZHO VPDOOGRZHOVDQGEHDULQJ IDLOXUH ODUJH
GRZHO FDQ EH GRQH RQ WKH EDVLV RI WKH UDWLRܣ௦Ȁܣ஼  ZKHUHܣ௦ ൌ ߨ݀ଶȀͶDQGܣ஼ ൌ ݀ݐ 7KH VKLIW EHWZHHQ IDLOXUH
PRGHVLVRFFXUUHGZKHQWKHUDWLRLVܣ௦ ܣ஼Τ ൏ ͵ǤͶͳIRUWKHVKHDUIDLOXUHRIWKHVPDOOGRZHOVDQGܣ௦ ܣ஼Τ ൒ ͶǤͻIRUWKH
EHDULQJIDLOXUHRIWKHODUJHGRZHOV>@)RUVHOHFWHGKROHGLDPHWHURIG PPDQGWKHWKLFNQHVVRIWKHODPLQDWHRI
W PPWKHUDWLRܣ௦ ܣ஼Τ ൌ ʹǤͳͺ ൏ ͵ǤͶͳZKLFKFRUUHVSRQGVWRWKHVKHDUIDLOXUHRIWKHGRZHOVVPDOOGRZHOV
$ IRUPXOD IRU WKH VKHDU UHVLVWDQFH RI D GRZHO FDQ EH IRXQG LQ >@ ,WV DGDSWDWLRQ WR FXEH VWUHQJWK RI FRQFUHWH
PHDVXUHGRQWKHFXEHVZLWKWKHVL]HRIPPLVIROORZLQJ
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$FFRUGLQJWR>@WKHVKHDUUHVLVWDQFHRIDGRZHOLVJLYHQLQ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FXEHFWHRUX IG3     
7KH UHVLVWDQFH ௨ܲǡ௧௘௢௥ RI WKH FRQFUHWH GRZHO DFFRUGLQJ WR >@ ZDV GHWHUPLQHG SXUVXDQW WKH FXEH VWUHQJWK RI
FRQFUHWH ௖݂ǡ௖௨௕௘LQWKHIROORZLQJIRUP
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
7DEOHSUHVHQWV WKH YDOXHVRI WKH FXEH VWUHQJWKRI FRQFUHWH IFFXEH WKHPD[LPDO YDOXHVRI WKH H[SHULPHQWDOO\
PHDVXUHGIRUFHV3 WKHYDOXHVRIWKHVKHDUIORZTXH[SDQGWKHIDLOXUHPRGHRI WKHVSHFLPHQV7KHQWKH7DEOH
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VKRZVWKHUDWLRRIWKHH[SHULPHQWDOYDOXHVRIWKHFRQQHFWLRQUHVLVWDQFHDQGWKHWKHRUHWLFDOYDOXHVGHWHUPLQHGZLWK
HTXDWLRQVIURPWR7KHIDLOXUHPRGHRIWKHVSHFLPHQVZLWKWKHD[LDOGLVWDQFHRIWKHFRQFUHWHGRZHOVRIPP
VHULHV$DQGPPVHULHV%ZDV VKHDU IDLOXUHRI WKHFRQFUHWHGRZHO6KHDU IDLOXUHRI WKHFRQFUHWHGRZHOZDV
RFFXUUHG DV ZHOO DV LQ WKH VSHFLPHQ & ZLWK WKH D[LDO GLVWDQFH RI GRZHOV RI  PP 7KH IDLOXUH PRGH RI WKH
VSHFLPHQV&DQG&ZDVVKHDUIDLOXUHRIWKH*)53ZHE7KHVSHFLPHQ$UHDFKHGVLJQLILFDQWO\ORZHUUHVLVWDQFH
GHVSLWHWKHJUHDWHUFXEHVWUHQJWKRIFRQFUHWH8QOLNHRWKHUVSHFLPHQVWKHZHERIWKLVVSHFLPHQZDVUHYHUVHGZKLFK
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LQ QXPHULFDO PRGHO ZHUH XVHG &  &  H[SHULPHQW &  DQG &  7KH LQIOXHQFH RI WKH







WKH UHDOL]HG H[SHULPHQWV LW FDQ EH VWDWHG WKDW FRQQHFWLRQ EHWZHHQ WKH FRQFUHWH IODQJH DQG WKH *)53 ZHE KDV
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